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Genetic predisposition to lymph node tuber culosis, study of polymor phism of a
candidate discomfort: MBL 2.
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ABSTRACT

The WHO estimates that between 2000 and 2020,ynead billion people will be newly infected
with TB, 200 million of them develop the diseasar@bon will die if no progress is made in the
control infection.[1].The identification of geneti¢actors predisposing to tuberculosis is
fundamental to understanding the pathophysiologyh disease and allow the development of
new vaccines and therapeutic strategies. Seveudliet have focused on the gene polymorphism
MBL2 [2,3,4] and its association with the pulmond&oym of TB. In this work, we will be of interest

to the MBL2 gene polymorphism research in a popataf 10 children with lymph node
tuberculosis.
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INTRODUCTION

Tuberculosis is a communicable infectious diseasesed by Mycobacterium tuberculosis, which
mainly affects the lungs. The lymph node localmatis the most frequent extrapulmonary (up to
40% of extrapulmonary tuberculosis), with predomie in the cervical level (70-90% of
cases).Several factors of socio-economic and emwviemtal risks are associated with the
development of tuberculosis. [5] However, thesedi@cdo not explain several clinical observations
such as the development of tuberculosis diseasalin10% of people in contact with TB patients,
high concordance among monozygotic twins comparéu avzygotic by and ethnic differences in
the prevalence and severity of tuberculosis in [Bedping in similar social conditions.
The disease expression then results from comptexaictions between the bacillus, environmental
factors, and factors specific to the host, and iquite remarkable to note that the vast majority
(about 90%) of infected individuals not develomidal symptoms. Recent publications support the
hypothesis of an interaction host / pathogen, tisasdies provide proof of concept of a continuous
spectrum of genetic susceptibility to tuberculogi®m a simple monogenic control complex
polygenic inheritance through intermediate effedtsrajor gene. [5]

Several "candidate genes" were studied: NRAMP1 geéeeVDR gene (receiver vitamin D), the
IL-12Rb1 gene and the gene MBL2 (Mannose Bindingtine?).
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MATERIALSAND METHODS

We proceeded to the blood sample, the genomic D& extract using phenol-chloroformmethod.
Knowledge of the sequence regions that delimit EiA to be amplified, or target DNA is
required. These sequences will be used to synthesinplementary oligonucleotides with a length
of 15 to 25 nucleotides in general and which séovdelimit the portion of DNA to be amplified.
Practical realization:

We proceeded to the blood sample, the genomic DN&& wxtract using phenol-chloroform
method.

Knowledge of the sequence regions that delimit EiA to be amplified, or target DNA is
required. These sequences will be used to synthesinplementary oligonucleotides with a length
of 15 to 25 nucleotides in general and which séovdelimit the portion of DNA to be amplified.
a).There. PCR product purification for thereaction sequence:

Purification of the PCR products is intended toesafe the desired amplified sequence of other
nucleic acids as well as salts and other comporeénte reaction medium. It is performed through
electrophoresis on agarose gel 2%.

b). sequencing:

The sequence reaction is carried out on the thecywér and the sequence must be purified on a
resin column before being analyzed by Genetic Azealy

This step is intended to purify by gel-filtratiohthe PCR amplification products and the sequence
reaction products.

The resin used makes it possible to de-salt th@ksnand remove unincorporated nucleotides and
the PCR primers in excess, which may alter theingaof the sequence. The reading sequence is
controlled by a PC platform.

We identified the MBL2 gene sequence which is coseploof four exons.

The development of different exons was performed gradient thermocycler.

The sequencing results were analyzed and compatiedhs reference sequences.

RESULTSAND DISCUSSION

1. Thereason for consultation: the presence of cervical lymphadenopathy.
2. Age: The average age of patients was 12.5 years (Graph
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Figure 1: Distribution of patients by age and sex

3. Clinical signs: impairment of the general state with signs of tablus impregnation. Weight
loss and fever were the most common.
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4. TB contagion: shown in one patient at the age of 6 months whoséthdér had pulmonary
tuberculosis.
5. BCG vaccination: all patients received BCG at birth, immunizaticarsis visible.
6. The ingestion of raw milk was observed in oneqydti
7. paraclinical explorationsincluded:
a). Laboratory teststhat has objectified:
- AVS accelerated in a patient, the NFS showed leektvopenia with one child and CRP was
normal for all patients.
-A Skin test (TST) tuberculin (Chart 4).
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Figure 2 : Résultat de L'IDR de nos patients

b. A radiological assessment includes a chest x-rag warmal in all patients and cervical
ultrasonography (Figure 5).
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Figure 3: The distribution of lymph nodes according to thatse

c. Lymph node biopsy with histological examination was performadall patients revealed the
presence of follicular lesions signing caseo-tublents lymphadenopathy.

d. Genetic study:

The results of sequencing the gene MBL2 is illustfan the following tables:
Table 1. genotypic frequency of thegene MBL 2
Table 2: Frequency allelicgene MBL 2
SNP: Single nucleotide polymor phism.
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SNP ou génotype Patients (n) Pourcentage(%o)
Fréquence génotypique
Promoteur (rs70962068) (X/Y)
cC 0 0%
Cg 3 30%
Eg 7 T0%
S'UTR (rs7095891) (P/Q)
CcC 4 40%
Ct 5 50%
tt 1 10%s
Intronl
cC 3 30%
Ct 6 60%
tt 1 10%%
Exonl rs5030737 (codon 52) (A/D)
cC 10 10%
Ct ] 0%
tt ] 0%
Exonl rs1800450 (codon 54) (A/B)
GG 8 R0%
Ga 1 10%;
aa 1 10%
Exonl rs1800451 (codon 57) (ASC)
GG 10 10%
Ga ] 0%
aa ] 0%
Exon2
GG 9 90%
Gt 1 10%%
tt 0 0%
Exond (rs930507)
cC 0 0%
Cg 3 30%
Gg 7 70%

Table 1: genotypic frequency of the gene MBL2
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Alléle Patients (n) Pourcentage(%s)

Promoteur (rs7096206)

C 0.15 5%
g 0.&5 E5%
S'UTR (rs7T025891)

C 0.65 65%
t 0.35 35%
Intronl

C 0.5 6%
t 0.4 40%0
Exonl rs5030737 (codon 52)

C | 1 00%
t 0 0%

Exonl rs1800450 (codon 54)

G 0.83 B5%
a 0.13 1 5%
Exonl rs1800451 {codon 57)

G 10 10%4
aa 0 %4

Exon2

G 0.95 95%40
t 0.03 5%

Exond (rs930507)

C 0.15 1595
g (.85 B5%

Table 2: Frequency allelic gene MBL2
Discussion:

MBL2 the gene coding for the MBL protein has fouomls. The first described mutation G54D, is
the most frequently found in the Caucasian poputaf6]. Two other substitutions are known:
G57E and R52C. These three missense mutationsatgplecated in the MBL2 exonl gene. These
amino acid changes are creating structural chamgt®e collagen domain of the protein and are
responsible for a low protein level circulating MBInd a decrease in its biological activity [4,5].
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Figure 4: constitution MBL2 MBL gene and protein

Of biallelic polymorphisms or SNP (single nucleetiggolymorphism), located in the promoter
region of the gene (known as H/ L and Y / X) andhe 5 'untranslated region of exon 1 (allele P /
Q ), are also associated with low MBL synthesie.réth addition, these SNPs are not randomly
distributed in the population, and there is a majobalance between these liaison alleles [4].

MBL deficiency may result from:

* In the presence of two missense mutations.

* From the combination of two combinations of SNBsociated with a low level of expression of
the gene MBL2 (haplotype "low secretory").

 In the presence of a missense mutation and hgadtiow secretor” trans (each carried by a
chromosome) [6].

We have undertaken the sequencing of four exondRIif2 gene and the promoter region and 5

'UTR region and we have highlighted the presencewéral variations.

Genotype gg (or YY) of the dual mutated homozygmr096206 polymorphism of the promoter
region of MBL2 gene was found in 70% of patienthjlesgenotype Cg (or XY) heterozygous was
illustrated in 30%. The CC genotype (or XX) wildalsent.

The rare genotype of rs7096206 gg was associatédaniincreased risk of infections that would
be due to a deficiency of MBL [7].

The CC genotype (or PP) of wild rs 7095891 polyrhaam 5'UTR of MBL2 gene was found in
40% of patients while the heterozygous genotypdoCtQ) was found in 50% of cases. The tt
genotype (or QQ) Double homozygous mutant was foarmmhly one patient (10%).

Codon 52 (rs5030737) of the exon 1 of the gene MBh8@wed no variation, the genotype CC
(homozygous wild-type) was found in all patient8(q%o).
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Codon 57 (rs1800451) of the exon 1 of the gene MBh@wed no variation, the GG genotype
(homozygous wild-type) was found in all patientgstconfirms the perfect linkage disequilibrium
between these two codons described in literatuBg.[7

The GG genotype (or AA) (wild homozygous) of cod@h(rs1800450) of exonl was found in 80%
of patients.

While the Ga genotype (or AB) (heterozygous) ofao84 (rs1800450) of Glycine exonl resulting
change in aspartic acid was found in only one patt0%).

The genotype AA (or BB) (double mutated homozygook)codon 54 (rs1800450) of exonl
[GGC->GAC] has been shown in only one patient (10%), thigation at codon 54 also causes a
change the amino acid glycine in the aspartic atite consequence of this mutation is to reduce
the serum level of MBL protein thus resulting iman fastening MASP protein (serine protease
associated with MBL) essential for the activatiohtlee complement cascade with a default
opsonization and infection recurrent bacterial.

Studies have shown reduced levels of MBL proteisubjects with a heterozygous mutation Ga
codon 54 of the gene exonl of MBL2 or undetectdblels in homozygous aa. This can be
explained by the increased degradation of the redtstBL because, as in all field collagen protein,
these changes make the protein unable to formbéestacondary structure [9].

Major allelic variants MBL2 gene (codon 54) would besponsible for a decrease in the serum
concentration of the protein and might accountafeeduction of non-specific immunity in relation
to different infectious environments [10].

Exon 2 of MBL2 gene showed a new mutation heteroagdAGT> ATT] gene at position [299]

in one patient (10%) the resulting amino acid cleasgrine to isoleucine, which might have an
impact on the protein structure of MBL2.

Exon 3 of MBL2 gene showed no genotypic variation.

Genotype gg (double mutated homozygous) of theOS®B polymorphism of the exon 4 of MBL2
gene was found in 70% of the patients while thegégotype (heterozygous) was illustrated in
30%. The wild genotype CC is absent.

Given these results, these polymorphisms have@atmole in the innate immune response leading
to susceptibility to glandular tuberculosis.

CONCLUSION

Through this work consisted of ten children witheommr more of tuberculous cervical
lymphadenopathy, we have highlighted the presehseweral polymorphisms in the gene selected
MBL2 as a candidate gene or polymorphisms alreadgribed in the literature is new variation in
the exon2. It would also be interesting to corralb®the probable deficit of MBL protein caused by
these polymorphisms and this by serum assay optiiin, it constituerai a vast field of research
should be further clinical studies.
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